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9 - *mx-t sit^atn, ixififot'f u > -> > ^ * rai- & 

o 

[11^4] tufE^^T 1 ; r ?--e&5fc<D4 y* u-9-tiK ry^f- 

mtWLW << v > v y V £ ®mir h ^y±o 

r 9-lz&%:<D4 yT, 9-\,zmX-fhc\ t ZafrWtk-tZ. ^ 

9 t-CDitmii&o 

[ffpMlO] mU^9 9—&*j4fr*i>r 9-X&&, m^9$m^9 
9-<DWW5&o 

[fff^l 1] BUffi^ 9 ~^]yy^-u 4 )V^s<9 9 -3G±I/ j 
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[fjf*^14] mm^? f-tf^J ?-X&2>, ft 1 3 fSISc^ 

[W^l 5] mTiE^ ?-3ZJ±^ h n^-f;vx^ 

[f&^M&Iftlw] 

[0 0 0 1] 

[»9!<aJR1-*8tfl!f$HJ] 

'J )V7s)^y r ?--trfi5fc<7M l^-^-^fg^Ajlfc^-ii^i^A-f & - ^ 
^titfl,, 3tfET<7)a»A^Vi^M1-^o MW^i^ w-ot>fv> 

[0 0 0 2] 

[^<7)»T] 
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^-v: 3/ 



mxm (in vivofe) o > mmuv (tfM^^f^) ©iksbk ( 

env) fcgagitft^ Iff^S*^*:^ * - *HIV«R««#tcS4-'r* - & ^ 
[0 0 0 3] 

tz^mt 7s <Dm&&zmm Ltz & <nx\ mxnm tv^ &xmttx^z> tz 

, frX^y ?-Kli\<*<^fr<DM.M&&^X>&^KfcCX&^frl1rbtiX^ 

1^7,^7 9-^ TT7 *7 4 )V7^7 7 TT7WIWV 4 )\/7^7 7 g-H^ 
)V^7^7 ^ )U7^<7 7 -^Uy^-iy 4 ^7,^7 7~-%t**mf&Z- t^lio 
[0 0 0 4] 

•^77 —X"$> <o , z\titx(D mtti&m 2 ^ g tcinffl^^-cv^afsT-SA^ 

& fc*fc$A3&3*s**i* < , 0 A § fcatfc^ £#AT? 



mtE#2 004-3093061 



#11 2 0 0 3 - 0 7 8 2 0 2 ^- V : 4/ 

M5i*^ hn^^;ix7.J: l9^LTv^ £v^#m£^U il^-^BOfiSBH 
[0 0 0 51 

fr*'*? * — J; *)1&tiX^2> 0 *7 4)V7.s<? ^-ni3v^Tti > MMC 
tt * >f ;u 7. o«» K&R $ ft & v * < o fr<D Mitt £ Xm S T , * o*j?f K 

^^;i/^^it?8f^^i9M-rTO14^ ; S^-r^>-^ti-e§^v^ iot, >>^;t 
^^^^-Srffiv^^SA^^tfeft^ttT^O, -e-OJ: 5 fct**<O0|fc LTti 

[0 0 0 6] 

Mif^^yyaVW, (epigenetic) tftiao-CfW^ftT 

o - ^fl/Vy > Cl & ^fl£i± £ *£#I8 $ tLT v> & DNA60 * 

[0 0 0 7] 
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[0 0 0 8] 
[0 0 0 9] 

fijfnjpf 7 -f (moloney-murine leukemia virus : MoMLV) IC^^f^ 
lx h n7-T /W*'** 9-\Zi&XZti2> cHS4^ >^ afAL/iSfc 

fc, cHS4^ l^-^-**fi&tt*^ri-4#fflfl&OS*±IR?>*t* fcv^^jS 
tfh^tzo X^XVJ ?-<0&1&&&mftZtzito(n%rtz%:^&i&, 

[0 0 10] 

[##^m 1 ] 

Rivella S et al., "The cSH4 insulator increases the probability of ret 
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roviral expression at random chromosomal integration sites." J.Virol. 2 
000; 4679-4687 
[0011] 

mwtmikLXi t-t&mm) 

[0 0 12] 

■7^7 U ;l/7,;i/7 r ? — -tf >f V — * - (Ars insulator : ArsI) JiH^r^Ii- 

E^J^E^m # 1 K^to 
[0 0 13] 

CltL$T^^ft^i3V^-C, ArsD±i>/N>-9--#f^^^llfi-4- a 

X l/-^-0#ftl±ftI«btLTV^*«, ArsI^/L+f"^ V^V^fSttKon-CliTF 

i-C^:|§^#{i> t h 6lfD.#!a*cOHL-60lffiia^^^^v^TArsI^^ V>v> 

v > £ Rfr C £ i)^ £&t^o ib tt, ArsI^itfSi^ige K *3 T -7 >f 

;i/*^y- * - £ ££ffc :tM?W: 0 Ar 

*Hfe»t*ArsIO^ffl14»±lS5^ 0 M^^H^X^O^-eJEtt^Jia (embryo 
stem cell : ES#«) -e<£>ES#fflJ&K *>3&mrt*&£ >f U 
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[0 0 141 

■f&tzi&iz, v-t x ) ;w^7 7 9--tf&^<Dj y* u - ? - Z MB^XAitt 
[0 0 15] 

Tm<Dnmw^&^x^5&m%hi$, =-7 -v ^x^-t t ? —em^cDj yy\ 

(ArsI) Vyf-V <i )V7.s<9 9 -K&^X+rJ Vy^yy ?*<h*°vv 

a ym^R\2-f§mzm$Lfzo tommfzfriz, Arsi£3' -mmmz^ -t 

y^^ibry^-^y^m^^-h vy^-vt^*^? 9- (^ttim, hr/a 

+, HR/A-) ^fr-TtMfllL^o lC3>hn-iK^^- (HR/cHG) kfiflSL 
£ o U # - * - itfe^- h L"Cli, M/n7^» Ittt itfS^- £ ^frii^® 
(Enhanced green fluorescence protein ! EGFP) OSfc-gSif^p (HygEGF 

P) zmmLtzo 

[0 0 16] 

HU60Jl«J!&*fflv>-CArsI**^>f V > ^KXt^i^fctftft Lfcfc Z-h, HR/ 
cHG (n> h n-;V^ ) tHR/A+ (-t >X^[p]^<^ ^ -) Hisv>T(±EGFP(7) 
M(iI^t:fiTL^:^ — ^\ HR/A- (T >?-fc yxjjfa'*? ? -) Ki3V» 
riiEOTOlSaiiSWB^WSriit'CjltfiF^tLTV^o «toT ArsI (7)in;-9->f P>v 

v>7^ 0 M^ArsI^-b>X^"In]S.U f T>^-t y 7sjj\ft\Z^-f Z> V l^n^^l/A^^ 

>^nStar-f^#*lftWL^o -ecoism, p>f-^>f *-<o%i&tmtit 
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[0 0 171 

^.y^^ftL fc HR/cHG (3>^d-;k^-) &CJ3^-CU:3§511^;1/ 
C^y^&O, ^IA#S5c (CV) (±39.8^^)0 7^0 -^HR/A+ (-tr>X^|S]^ 
^HR/A- (T>^-b>^^[p]^^ -Cii^n->^co§|^MJ±/h$ 
<. (^±^•^8.3 W23.3T-&o7^o -<7)^^f±> ArsI^VV 3 >^ 
WJH{±^-fo]jS#tt^^v^ t ^tfLTv^o iW^Pl^f), ArsIOfcu^TM U> 
-> > T^Hj* £ *° v v 3 > ^ H U jSmfi^J £ M« V * O # X. *b *t * o 

abort:**, M#^>a^^H9#1"*^ *-XAJiHftofv>4 

X. O tl&o 

[0 0 18] 

rv>7t^\ St ^ > y > 7if li^D f> tit v^j: /: c ArsI 

<< v > v > yifo^tz £> \z , Arsi * t > f-t ^ ^ ^inj * -f ^ * 

£ £ * Bfr C - t WV § & #x. <b *i& o t tzArsUt ? J frXMOi * WL'P £ - 
ti>%fr-otZo X-oXkrslZmALtzVJ )]/*s<? ^-«l±S»]t:IotS 

[0 0 19] 

wyyOVTs (CMV) £ tfX* £ % ^tilzfELfcZ fih 
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#11 2 0 0 3 - 0 7 8 2 0 2 ^- v : 9/ 

J; -) CLT, 5' ±mt3' TfltfcArsI&T >f-fc >^<7)^|a]T-#A1-^o L^L 

, n u ps^ $ & *> o-c t± & < , Arsi^m+i- >f p y v > * 

^Tf&M, Arsl£5' ±Sfcfc3' T^^-b^^O^fpj-e^A-ta^^. 5' _b 
aOJi3' T^Jt^ ^^-ArsI ^*Ai" * WM i> ^OtlrttiS e 
[0 0 2 0] 

■C, *4^oillE^oM^at-5 1 1 1: i o T^li*4 ArsI 
[0 0 2 1 ] 

*-r £ mm i:jtef * « a-t a - 1 a* -c § & 0 - - t an^mmx urn 
^ — j: t}^it^^^<7)jfli^«^3gAL, mttfem^swx^-tht 

, $SW^#Ajt^*»ai-*jWlfla ! S:#ll£t-*^i:**-C§*o JMfcftjKU:, Jin. 
[0 0 2 2] 

(4 >^ Ix-^-^^trU^^^^;!/^^^ Z-oftWd 
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COEcoRV- EcoRVWfM- * >f £ <h K X oT, 

-ifjt^V>^-*>^^^^^ (pHR' ) KallALfc (11) o 
[0 0 2 3] 

n _ ;l/ ^^ ^-T-&&pHR/cHG<7)|!-e&>g>o pHR/cHGfi+h-T h ^ J^mn^ 
■7°^^-^-^J;oTlES[I$t^^HygEGFP^^-^-^^•^-eiol9 > 3' -U3fHt 
H£^T79^/^«LTw,l> (V) o tfSfcTta, pHR/cHG<7)3' -U3f«HA 
rsI^-gX"?^*^? ^-"Cab^o pHR/A+H^wTJiArsIfc^^Sfc^M^-fe 

# Aft ^5' -U3«tt^3tf-S*LfcArsI&^i-o tt >f > 7, V - * - <DW ASB 
&*7f;-fo ttz. pHR/H+<hpHR/H-fi. pHR/A£ H«K LtM LfccHS4-f !✓ 
-9~^ts^9 *--e&oT, cHS4^ >X V- * - fc-tfi-rfL-fe >X b T 

[0 0 2 4] 

iOffcl&KJ: »K #A$*LfcArsI{±j8UK^tf>HK5' -long terminal repeat(L 
TR)K3fcr-S*i, -etttrj:«)5 '£3' -U3««rtOArsIti, h 

■*f|ft#fiRt& (PCR) H«t* 5' -LTRtf>Jf*IKJ: 9, fS^Dt, ArsDi d $ < 
5' -U3««H3 tf-Sfifv** i bi!>*7si2titz (02) o 0 2i:iJv»t, 3' -U3 
fUffHif ASttfcArsItt, 3HE¥OWH5' -U3^JtM fc: - £fr£ 0 
^;i/^^#ALfv:HL-60«S*<7)7 9 n^^;w^o@e^iJ=£r, 5' -LTRK#^#7&:/ 

${±is«fc<€-0.7kb-?£>*K — *^OArsI<!0-9->f Xtii.3kb-C*ofz 0 
[0 0 2 5] 

HR/A+ b HR/A- <D^<9 9-9 4 9 — \±uy b n — ^ ^ — HR/cHG b W^XXfy 
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^fc^bfcv^ £: ^LT^-S (il) o cHS4^ yTs l/-?-£LTR<^U3iIit 
^#A1-^) t ^ 4 )V7,(DM^WP\^, 5' -LTR^^cHS4@E^iJ(±-7°n^^;l/^4 5 

(H2) o HIVM^? ^-con^r?* b^-Cc 

HS4-f y x v - 9 - ^fg^ £tflgtf & £ ti-c § * o fc 0 

[0 0 2 6] 





945— (TU/mL) 


HR/cHG 


1.5 X10 5 


HR/A+ 


1.1 x 10 s 


HR/A- 


1.1 x 10 s 


HR/H+ 


3.9 X10 4 


HR/H- 


6.6 x 10 4 



[0 0 2 7] 

Vy*yy>fUm<nTv J t'((ntztb{z^ HL-60HBJ1&K 1/ >f 9 

-ZMXLfZo HR/cHG, HR/A+XfiHR/A-coixV-f-^-r ?-&c iotfffi 

hanced green fluorescence protein : EGFP) (Df&W^^X (5 t ^ if^rTO^B 

^n-^-f yy»Tt^iL, EGFPO^m^o^T^im^fitftL 
[0 0 2 8] 

EGFP^Jgc^^^lfe-tr^v-^- (fluorescence activated eel 1 sorter : 
FACS) MtitZft -otzKX h ^7 A£EJ3 KtjH- 0 >W v ^WttO^S? 

*£&L£HL-60iHBfl&£4jIWjIiRU -r>f v > ft Lfc 0 fc* h 

^7Ai±, ^~n^ ->>£ii^lt27^@o^-? £Ei3 K^-f 0 m 
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0 >\4yw?4 z/ym£m-&tf2>— iS^»EGFP^O^fk=Sr, EGFP CO/"? 
--t>x-v (04) <h, (H5) Ci^to 

[0 0 2 91 

HL-60MK£V>-C. HR/cHG (HA) iHR/A+ (SHU) Efe*<7)EGFPc7)3&5iti, 
A^/nv^y^^iSLttCCil^Llii:*, EGFP tt^fl£<7>#J^hTO 
m^J^ (MF1) fi, y-*n^^ v>T-Mifet^^t?^i3 J:^30%t-eM^ 
Lfc (El 4, EI 5) o L^U HR/A- (S|7g^) &%:(DEGFP(D%-WZT y-tJ M 
fflrplzfrtz'oXmWZtitz (E14, 05) 0 ArsItf^^J: d £?jft#Jilft&®14 

-t-^-^fflSfpffi^l&WU HeLa*fflJ&^£^T*Am^£*°vv a >3&*J&* 
<bl£M L £ t i®£<7)f^g- t — He t T o 
[0 0 3 0] 

(ArsItcHS4^ y 9 ~(T>Wt 4 U V^fil^JOJtR) 

ArsIhcHS4^tn:-9->f V^v^^tl^^it^-r^^fetC, ^ o ---r -7 X 
>7-Y;i/7; (moloney-murine leukemia virus : MoMLV) ^.9 9 — ^• / f£fflL> -Y > 
Xl/-^-«fM-*3' -U3^#AL7to RCV/A+<hRCV/A-fi, Arsl£-b T 
>f--t>^73l°]-e-^tfMoMLV^^ *-T?*& 0 RCV/H+tRCV/H-li, cHS4-f 

y x y - ? - % ^y xjffa £ t y ^^y x^fax^tfMowy^? ? -x$> & o tz 

RCV/HGfi-T y* V— * — MoMLV<7)n> h n-;v^y* ^--C^xS 

o 

[0 0 3 1] 

H 6 ArsI ^cHS4<7)jA-9--r 1/ > v > ^1i6:fctf>jfctfc£^"f o MoMLV^ * - (R 
CV) Srffl^60#fflflai**AL^o ArsIXficHS4£^ W&RCV£HL-60tC;#A U 
•f-LTEGFPI&a^jeJlliWtw^-^-L^o 13 6 l±/W ^ot^ y >£|&*LT14 
M?&<7)EGFP3&5£<7) £ X h ^ AT'^ot, U 6 &Cj3V>T, & a tiitfc^ag Aft 
U lb liA^ ^D7^f -»Ii)?Tt^t L/:tt, (9 <7) k: * h *fy A c (i 
a ^ v Y v > * It^t $ tifcisa ^ ^to *tz> El 7 tiEGFPUm^^ 
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[0 0 3 2] 

ArsIiicHS^M^S' -U3^ntf-U ^ > * ? h <WStK« 

- (RCV/HG) (HA) ^fb^EGFPOlimfi, HIVM£>^?*- (V y * 4 )V * 

Ty-t^mm^KmrnLtz cm 4. m 7 ) 0 rcv/a+ ( 

6Hfc) fei fc-iM P> h-C&o£#\ — RCV/A- (IBA) 
rfrb&mZtltz (0 7) o |B]#0^[fi]^tt^cHS4^^^ ^- (RCV/H+, RC 
V/H-) tC^V^T^II^^tL, cHS4^-9--T l^>v>^i6*ttHL-60jfflJian^tt*A 



[0 0 3 3] 

3 >a*K#1-&ArsI<&3&**iiUfcLrt:o r^V-^-Cio 

^l^^lJ^ff:t^UMv^f>-e^^o HL-60i»£HR/cHG ( HR/A+X 
(iHR/A-H «t o XJ&M$z3& Lx /D7>f v>#tt«*M*RL, 
flCiot^n-^^Uo #*fflJ&7-;i^£>10?n->£jgiRU EGFP3& 
m^^mLtZo H8»i, *fe^AL7t:HL-60#fflia^^n->^jf<7)^m-e^^ 

(CV) ^-^^TD^to 
[0 0 3 4] 

HR/cHG*n->o¥*£mft3fiJ£ (MF1) »±9. 6/^30. 1 $ "Cggft U ( 
CV) ti39.8T?&o£ (0 8) o HR/A+ HR/A-O * n - £ 

tf-OM^^L^o HR/A+ 1? u — y liHR/A- J: & X 0 Jjl— U 
-e-^tL032»«Jfc (CV) {±8.3fc23.3t?*ort: (08) 0 dti^Ol^ii. Ars 
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[0 0 3 5] 

#Ai-&-<h£#m£i-&, mm^mxivm^mm^fitzo MK^m^x^o 

[0 0 3 6] 

[se^ja] 

SEQUENCE LISTING 
<110> President of Kyoto University 
<120> A method to protect silencing of a transgene 
<130> U2002P299 
<160> 1 
<210> 1 
<211> 575 
<212> DNA 

<213> Sea urchin arylsulfatase gene 
<400> 1 

gggagcagaa cccctgtaag ctcaggggtt tttaggcgtt taattacggt cagatgagca 60 
atttttgata ccttaatttg ttgtgacact ggtagttaac tattcattct ttcttgctct 120 
cttgctttct atttctcttt aaaatgcttt tccaaaagaa tggggggggg gggctggacg 180 
ctcccgaacc ccgacgttcc gcgggccctg acatgtaagc atctcaagaa gcatatttct 240 
tgcctggctg ttaatttaca aacgcataaa aaaaatataa tttactaaag aatgaggaaa 300 
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aatctcggga agttatgtaa tttcagcatt atgtgtaaac caccgttatg gaataagaaa 360 
taaaccacat ttcaatttat ttcccccgag cccccctccc cgatcaatac gccagtgccc 420 
cgccccgccc gcctcccgat ctacactttg ttggcggaaa aaatcgcaac tgatctcccc 480 
tacctttctt ctttctcttt cccttgctct cctcttaccc tttcccttcc ccacccttct 540 
ccacaacttg ttggcgggat tacctgcaaa ttatc 575 

[Ml] Silt Arsl£-^tf ^^f^x^^ *-W#|ji£^L£fi^EJ-Cab&o 
[EI2] EUfi, mX^titzkrsKDVCR K TFLfz^MXfr 2> 0 

[EI3] EI3f±, Arsl£^-tf Vyf-*? 4 ^^^9 9-*mx\^tzYL-mw&\z. 

EGFPf&Sl £tf L fzFACSMVtO tXhyy&Xfr&o 
[EI 4] El 4 ft, Arsl£#irV>^-f ?-*mXLfztiL-60mmz 
£ It £ Jfi^t ^>y> ym®.<7)7®m%t it £EGFPf§il% ^L/:^7 7T*I)J„ 
[EI5] EJ5ii. hrsIZ^trU>^VJfrX^??-*mALfztiL-6Qmm~ 

& n %> 4 v y -> > ?ffivk<7)i&mmi t z ^m^m -c^ l ^ ? -c& * 0 

[EI 61 EI6ii> ArsIX(tcHS4^^-tfMoMLV^^ ^-^ifAL/cHL-eOlffl^^^ 
tt & EGFP3U1 L /zFACSfiftfr 0 £^b^A-C&& 0 
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